NEWSFOCUS

IF YOU SUFFER FROM AN INCURABLE
neurological disease such as multiple sclerosis (MS), Parkinson's, amyotrophic lateral sclerosis (ALS), or Huntington's disease, a clinic in the Netherlands says it may be able to help you. In a procedure that takes just a few hours and costs $23,000, the Preventive Medicine Center (PMC) in Rotterdam will inject stem cells obtained from umbilical cord blood into your bloodstream and under your skin.
The clinic has treated more than 200 patients so far; the results are "often spectacular," according to its Web site. Although PMC sees mostly neurological patients, it offers stem cell treatments for a wide variety of other diseases as well, including arthritis, lupus, Crohn's disease, heart disease, hernia, insomnia, sexual dysfunction, depression, and loss of memory, hair, or appetite.
PMC is one of a growing and diverse group of companies and institutes around the globe offering patients stem cell therapies or related treatments that are viewed by mainstream researchers as unproven. Some clinics use umbilical cord blood, whereas others inject fetal cells or cells derived from patients' own bone marrow. Some carry out operations themselves, whereas others act as middlemen, providing cells and linking patients with doctors willing to inject them. Almost all have Web sites to advertise the promise of the new therapies, often with hopeful case reports. The sites help recruit patients with what regular medicine cannot provide: a hope of recovery.
Although these clinics have already treated thousands of patients, a dozen stem cell scientists and physicians familiar with one or more of the treatments told Science they oppose them, often vehemently. Not only is there little or no evidence for the procedures' efficacy, the experts say; in many cases, there's also no published animal work to suggest they might work in humans. Most clinics appear to have no interest in rigorously collecting data about benefits and risks, critics say, and some may harm patients' health. Some companies are "preying on desperate patients," says stem cell scientist Irving Weissman of Stanford University in Palo Alto, California. "It's a horrible disservice."
Most of the clinics have not revealed full details of their treatment protocols. A handful of researchers have attempted to get a foot in the door, however, hoping to glean information about risks and benefits of cell therapy by systematically studying patients before and after they embark on treatment. Patient organizations and research foundations are trying to find out more, too, although they say it can be impossible to get even basic facts about the treatments.
The result, Weissman fears, may be that stem cell research-already under criticism for its use of embryos and suffering from the Korean cloning scandal-could see its reputation tarnished further. "I'm beginning to get pretty angry about this," says stem cell researcher Christine Mummery of the Hubrecht Laboratory in Utrecht, the Netherlands. "I think as a scientific community we have to speak up," adds Stephen Minger, director of King's College's Stem Cell Laboratory in London.
Indeed, some scientists have asked regulatory authorities to intervene. After Dutch neurologists complained, for instance, the Dutch Health Inspectorate began looking into PMC and a second company in the Netherlands, Cells4Health.
A quest for a cure John Franken of Landgraaf, the Netherlands, was a gymnastics champion before he broke his neck during a trampoline accident 18 years ago. Since then, Franken, 44, who has an administrative job at the Open University in Heerlen, has been unable to move without a wheelchair and unable to sit up for more than 6 hours a day. He
Selling the Stem Cell Dream
Tomorrow's treatments today-that's the promise of a growing number of companies offering cell therapies untested in rigorous clinical trials. Some experts say the claims must be challenged After a series of medical tests, Franken was approved to undergo the same therapy. Friends and colleagues helped raise the $23,000 for medical fees and travel. In January, Franken flew to Baku, Azerbaijan; at a private clinic, neurosurgeon Elchin Jabrayilbayov made a 12-centimeter cut in his neck and upper backthe graphic pictures are on Franken's Web siteto inject the stem cells directly into the lesion.
When he returned home, Franken started describing his experiences on his Web site. "I know my body is working on something," he wrote after 3 weeks, "but I'm trying to be realistic." He was told it might take at least 6 weeks before the cells had any effect-and so he waited.
Franken's story is not unusual. Many patients hear about anecdotal evidence through the Internet, says John McCarty, a biologist hired last year by the ALS Treatment Development Foundation (ALSTDF) in Cambridge, Massachusetts, to investigate stem cell treatments and other new therapeutic options for ALS. Many spend upward of $20,000; some borrow to the limit or sell their homes, McCarty says.
What they get differs from clinic to clinic (see table, p. 162). Whereas PMC uses cells derived from cord blood, Cells4Health arranges for patients' own bone marrow cells to be transplanted directly at the site of the lesion to treat spinal cord injuries, vascular diseases, and damage from heart attacks and strokes. Huang, who works at the Beijing Xishan Institute for Neuroregeneration and Functional Recovery in Shijingshan District, says he uses so-called olfactory ensheathing glial (OEG) cells to treat neurological patients. In Kiev, Ukraine, a clinic called EmCell also uses various types of cells derived from fetuses to treat more than 50 different diseases, including many aging-related problems and HIV.
Verifying the claims
Amid all the hype about stem cells, it's easy to forget that very few cell-based therapies have proven their mettle in rigorous clinical trials. For some leukemias, doctors can obliterate a patient's own bone marrow and transplant cells from a donor-a well-established stem cell therapy. In the past few years, several studies have also shown that bone marrow cells can help repair the heart after a myocardial infarction (Science, 9 April 2004, p. 192) , and others have suggested benefit for patients with a damaged cornea. "That's it, in terms of stem cell therapy," says Minger.
For the moment, most stem cell scientists say they are working on basic questions: how to make stem cells morph into exactly the cell type needed to treat a condition and how to ensure that they survive after being injected, are not rejected by the host's immune system, and don't start multiplying unchecked.
The cell clinics are forging ahead with treatments anyway. Take EmCell, which says it has experience in multiple diseases from treating more than 2000 patients in 13 years. ALSTDF decided to take a close look in 2004, after a story in a Wyoming newspaper reported that an ALS patient could walk again thanks to treatment by EmCell. According to a review on ALSTDF's Web site, the foundation's investigators talked to the doctor performing transplants and sent the company a detailed questionnaire. "EmCell didn't answer many of the questions, and in some areas refused to elaborate on important details such as their method for screening against the AIDS or hepatitis viruses," the ALSTDF report says.
But some of EmCell's procedures "clearly raise red flags," the report goes on. For instance, the company injects cells into patients' abdomens; most doctors think it's "implausible" that they would travel to the brain and work against ALS, the ALSTDF investigators say. PMC Director Robert Trossel discussed his company's therapy but said details will be in a paper he plans to submit later this summer to Nature, Science, or The Lancet. "We're dying to let you know," Trossel says.
(If accepted, the paper would be his first in a PubMed-listed journal.) PMC specializes in alternative treatments such as herbal medicine and ozone therapy. But recently, Trossel says, his team has learned how to make stem cells home in on the place where they are needed by coinjecting bits of messenger RNA and using each tissue's "specific electromagnetic frequency." (To avoid having the injected cells seek the wrong target, he also recommends that patients replace mercury-containing fillings first.)
The unconventional cell therapy that's received the most scientific scrutiny so far has been Huang's. With his staff of about 70, Huang has treated more than 1000 patients. His therapy is based on a line of research pioneered by neurobiologist Geoffrey Raisman at University College London, who discovered 20 years ago that OEG cells, which reside in the nasal Raisman and colleagues are planning a small clinical trial in which they will treat patients who have a specific nerve injury that paralyzes the arm with their own OEG cells. But he points out that Huang's treatment is different: It uses fetal cells, which have not been proven effective in published animal studies and which could cause rejection problems because they are not matched to the patients' tissue type. Raisman sees little scientific basis for Huang's treatment, which "saddens" him.
Still, some scientists are intrigued by Huang's claims of success. In 2004, with Huang's consent, a group from the Miami Project to Cure Paralysis at the University of Miami in Florida sent two scientists, James Guest and Tie Qian, to Chaoyang Hospital in Beijing, where Huang then worked. The U.S. duo followed 12 patients from just before treatment until a few days after and took home a sample of therapeutic cells. In a report on the Miami Project Web site, the scientists say that they observed some "modest improvements" in the patients but also noted side effects, including meningitis. Earlier this year, Guest and Qian published an extensive report in Spinal Cord about one patient, an 18-year-old Japanese boy with spinal cord injury. They reported that he experienced "rapid partial recovery" after the procedure-even though a lab analysis cast doubt on the claim that the injected cells were OEG cells. The researchers suggested they might be another cell type and added that the injection may have contained other "neurotrophic" compounds.
Others became interested. Bruce Dobkin, a spinal cord-injury specialist at the University of California, Los Angeles, recalls how he and others quizzed Huang at a dinner party during a 2004 meeting in Vancouver, Canada. Several scientists offered to do a more extensive followup of his patients, Dobkin says. Huang appeared "delighted," and Dobkin, Guest, and Armin Curt of Balgrist University Hospital in Zürich, Switzerland, examined seven patients before they traveled to Huang's clinic and again up to 14 months after therapy.
Their paper in Neurorehabilitation and Neural Repair 2 months ago delivered a harsh verdict. Five patients came home with side effects, the U.S. group reported, including three with meningitis, and none showed improvement. What's more, the report says, Huang's team doesn't appear to follow up on patients, nor does it systematically collect data about the treatment's efficacy and risks. "It shocked even us," says Dobkin.
In an e-mail to Science, Huang called Dobkin's paper "rubbish" and a "vicious attack" that he would not discuss. The Miami team did not find OEG cells in his sample, he says, because they used the wrong staining techniques. And Huang accuses Guest of "misconduct" for publishing the paper in Spinal Cord without his permission and without consent from the Japanese patient. Huang has filed complaints with the University of Miami's Institutional Review Board and the Office of Research Integrity (ORI) at the U.S. Department of Health and Human Services. ORI says it has no jurisdiction, but a university panel is investigating the allegations.
Meanwhile, neuroscientist Wise Young of Rutgers University in Piscataway, New Jersey, where Huang worked from 1999 to 2000, has defended Huang. On CareCure, an Internet forum that Young administers, he wrote that Dobkin "evaluated seven patients out of several hundreds operated on by Dr. Huang … to make some far-reaching negative conclusions about the work."
Ideally, any unproven cell treatment that's tried on humans should be tested as part of a randomized, controlled clinical trial, most stem cell researchers say; patients should participate free of charge, be fully aware of the risks, and be carefully monitored. Few clinics or companies in the new cell-therapy market appear to have run trials on these lines.
But one of them has tried-only to be rebuffed. Cells4Health set up a clinical trial last year in collaboration with Massimo Mariani, a heart surgeon at Medisch Spectrum Twente, a regional hospital in the Netherlands. According to the protocol, approved by a hospital ethical panel, 10 myocardial infarction patients were to be injected with their own bone marrow cells. The trial was halted in March, however, after a second review by the Dutch Central Committee on Research Involving Human Subjects (CCMO), which criticized the poor trial design, the ill-defined role of Cells4Health, the risks to patients, and the poor information they received. Mariani, who strongly disagrees with the ver- dict, says eight patients had already been treated before CCMO panned the study; he intends to publish the results.
In a regional hospital in Belgium, meanwhile, Cells4Health tried to set up a trial in stroke and spinal cord injury patients. Again, the trial design was poor, and there was "no scientific basis whatsoever," says Catherine Verfaillie, a stem cell researcher of Belgian origin at the University of Minnesota, Twin Cities, who was asked to review the study by the hospital. The trial was canceled. Cells4Health Director Kleinbloesem, citing recent "bad experiences" with the press, declined to be interviewed. more than 1000 patients using fetus-derived stem cells, performs its procedures in the Dominican Republic.
Regulatory patchwork
Still waiting
Many stem cell companies quote recently published scientific studies on their Web sites. But at least one scientist has objected to being linked to what she considers a dubious company. Verfaillie says she was "horrified" when Biomark International cited her research on multipotent adult progenitor cells on its Web site. Her university alerted FDA multiple times, she says. Today, ACT uses the references to Verfaillie's work in its patient package.
Some say that scientists themselves may be partly to blame for the growing popularity of unproven therapies. The tremendous hype surrounding stem cells "has created very unrealistic expectations in patients," says neurologist Neil Scolding of the University of Bristol, U.K.-adding that researchers, politicians, and the media all bear some responsibility. "It's like the dot-com bubble," says Raisman. But others disagree. "The scientific community has been trying hard to educate the public," says Lanza; the field shouldn't be judged by "one or two bad apples," he adds. Still, scientists are finding that they have to throw cold water on the high hopes. At the request of the Association of British Neurologists, Scolding is currently drawing up guidelines for doctors confronted with MS patients inquiring about cell treatments. The sad message, he says: They just have to wait. There is no treatment yet.
John Franken is still waiting, too. Almost 6 months after his operation in Azerbaijan, he has noted some changes: One toe has become hypersensitive, for instance, and he can feel temperature changes in his left leg and knee. He hasn't regained control of his paralyzed muscles, however.
After his telephone interview, he asked Science in an e-mail not to write a negative story about Cells4Health. Scientists should give Kleinbloesem, "a courageous pioneer," a fair chance, says Franken, who says he may return to Baku: "I simply refuse to accept that I have to live like this the rest of my life. 
